Formation of meizothrombin as intermediate in factor Xa-catalyzed prothrombin activation.
The conversion of prothrombin into thrombin by Factor Xa requires the cleavage of two peptide bonds in prothrombin. Dependent on the order of cleavage, prethrombin 2 or meizothrombin occurs as intermediate. Since prethrombin 2 has as yet been the only observed intermediate, prothrombin activation is generally considered to proceed via prethrombin 2. In this paper we present new methods that allow differentiation between meizothrombin and thrombin formed during the initial phase of prothrombin activation. These methods, which make use of the different reactivities of meizothrombin and thrombin toward fibrinogen and antithrombin III plus heparin, enabled us to show the generation of considerable amounts of meizothrombin during Factor Xa-catalyzed prothrombin activation. Both meizothrombin and thrombin incorporated the active site-directed fluorescent chloromethyl ketone 5-dimethylaminonaphthalene-1-sulfonyl-Glu-Gly-Arg-CH2Cl. Gel electrophoretic analysis of chloromethyl ketone-treated aliquots of prothrombin activation mixtures confirmed meizothrombin formation. These observations demonstrate that prothrombin may also be converted into thrombin via meizothrombin.